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Channel coding for compressed sensing measurement matrix

DONG Xiaodiang YANG Liangdong ZHAO Sheng-mei ZHENG Bao-yu

( Institute of Signal Processing & Transmission Nanjing University of Posts and Telecommunications Nanjing 210003)

Abstract:  Compressed sensing which is the emergence of a signal processing theory sparse signal and compressible
signals in recent years. The measurement matrix is a vital link in the compressed sensing theory its signal sampling
and reconstruction algorithm has an important impact. Although the traditional random measurement matrix for the re—
construction is quite good but its hardware implementation is difficult and requires a lot of storage space and other de—
fects. While The emergence of the deterministic measurement matrix makes up for these shortcomings. Using the ad—
vantages of the channel coding check matrix we put forward the way to meet the requirements of the restricted isometry
property through the constructor of the deterministic measurement matrix. We make the standardization of a parity
check matrix of the column vector and extend it to a square linear combination of the permutation matrix column vec—
tor then a deterministic measurement matrix can be created. This method ensure us to produce the measurement ma—
trix easily after we complete a channel encoded parity check matrix. Numerical results show that under the same re—
construction algorithm and compression ratio the performance of this method is close to the random measurement ma-
trix even improved. The same time it costs less time with the reconstruction being run once only which can meet
the real-time requirements. The practical application of the compressed sensing algorithm provides an effective meas—
urement matrix construction method.
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Fig. 1 The reconstruction effect for( 1) The original Lena; (2) (3) (4) (5) (6) (7) (8) respectively
for Gaussian random Toeplitz Hadamard Bernoulli and the code parity check matrix of LDPC  Hamming and BCH code

1 M/N=0.5
Tab.1 The performance of various types of measurement matrix for two-dimensional signal with compression ratio M/N=0.5

/ /dB /dB %

26. 6632 0.0114 30. 8757 0.9860

24. 6491 0.0182 27.8871 0.9805

23.7315 0.0224 24.2751 0.9706

24.0751 0.0207 27.8935 0.9800

LDPC 30.2818 0.0050 33.9835 0.9900
Hamming 30.0733 0.0052 33.0088 0.9892
BCH 30.2011 0.0051 34.1388 0.9906
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o M/N<0.1

4 Relative_error
Fig.4 The analysis curve for the Relative_error of the

reconstruction using three measurement matrix

3.4 M/N<0.25
LDPC .
2 PSNR ~BCH
Fig.2 The analysis curve for the PSNR of the reconstruction M/N
using three measurement matrix =0.3
2 M/N<0.25
LDPC . N o 5
BCH
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3 SNR 5 Mate—rate
Fig.3 The analysis curve for the SNR of the reconstruction Fig.5 The analysis curve for the MR of the reconstruction using
using three measurement matrix three measurement matrix
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